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Mobile aluminum in the soil. .1, Atbpdige. 'edology
(L. S. 8. R,) 1040, No. 4, 71-5(in German, 75).—~Expts.
were carried out on the Al content in relation to other
propertics of uncultivated (forest) and cultivated padzols
As a result of podzol formation there is accumutation of
mobile Al, and of somc other substances in the iflluvial
hutizon, and developinent of soil acidity {both exchiangs
and hydrolytic), in the cultivated land. 1 the fotes
the exwchange nc‘dhy and the mobile Al are greater e
the surface, and reach & min. in the illuvial horizon.  In
wils of the peat-podzol type the amount of exchauge
acidity is alnost entirely cquiv. to thut of mobile Al and
the two curves almost coincide with cach other bath for
forest and ficld at different depibs. Adwnbed cations (in
their total amount) decrvase with depth in the ficld soils,
as dovs the degree of saturation with buscs.  1n the forest
soll the opposite ls obscrved.  Other processes ocour in
opposite directiond in ficld and forest solle; e, g., alk. varth
metalr are necumolatat in the field uear the srface, while
i the forest they ate washied out fiow the surface, and the
sesguionides are nnue mobile in uppet huirons of the
forests and in the lower borizons of the ticld soils.

C. S. Shapire
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o9 %i3 o . 1048, p. 126-109.
..‘1 ’ } Reaction of palyvinyl aleohol with butyraldehyde
Pl L ;o proceeds in a water medium at a moderatle tempera:
i 3 . P ture. Resultin polyviny!butyrnl may be exiracted <
o099 i . {n the form of a fine pawder. Degree of diapersion s
o0 3. of this powder increancs with decrease of polyvinyl 5
T - . % ~ alcohol concentration, Saponification of polyvinyt 3
oY 3. . formate for the purpose of obtalning polyvinyl al- &
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SULTANOV, K.; ARBUZOV, I.A.

e ic
Polymerization of divinyl acetals under the effect of ion )
catg;ste. ‘Uzb, khim. zhur. 7 no,2:57-61 '63. (MIRA 16:8)

1. Institut khimii polimerov AN UzSSR.
(Butafiene) (Polymerization) (Catalysts)
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_ ARBUZOV, I. N,

Tree Planting

Operating tree planting machines SLCH-1, Les, khoza 5 no. 3(112) s 1952

Monthly List of Russian Accessions, Library of Congress, July 1952, Unclassified,

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000101920009-9"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000101920009-9

SEREREARIIT SR Eps W%‘W w«wwmzrmxw 2 . &i&&\l"ﬁ SR KA SO SRS LRI

KOZLIKOV, M.F., kand, tekhn. nauk; SMIRNOV, A,I., kand. tekhn, mauk;
ARBUZOV, I.P., inzh,

Mechani'caimdrive for bar conveyors, Mekh, i elek, sots, sel'khoz,
21 no.5:37-40 '63, (MIRA 17:1)

1. Azovo-Chernomorsldy institut mekhanizatsii sel'skogo
khozyaystva,
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0 i 100y The distribution ot CILCI- 1
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[ ]
F 3
enca 1LTT V7Y )

Unie. &, 91—
oo ¢ COOH betwren watet and Citlis was investigated 8t
LA 200 Thes tom was placed in n speciat flask in & watet sx0 @
o0 J':' thermostat, vol. of the mixt, was appiot. 2 e t
b nce, samples of \he aq. layet amd Hec. samples of the b 00
LA £ Gyt layer were taken, The tutervala of time belweent ‘o ®
o0 . 3 successive samplings weie 30 i,  The titation w.ay Ql.e®
3 perf with 0.1 N Pa(0t)y with phmd[nhlh‘lcin. :
L adid Fhe accurscy of the burets was 0.} cc. at high coucus. |00
(Y} Rar small concus. | s with 0,01 cc, scale divisions Yleo®
! were used,  Ten <€, of distd, water was added dining the .
of the Citli layet. The distritmtion c‘urﬂ, “lr@@®
¢ 1w - PP

titration
(C/Cy) ol CH,CH,CO0H  between water amd
st., but is cosxcly con-

with change of concit. in not comst.. > !
necttd with the dissoen. of CH,CILCOOH in watet. ! ix0®
With & decreanc in the concn. the distribution coeff. 0 P
creamn, - The value ol the const. X (of Nernst's cquation, I
/G = K) temains coast. in the limits of petmisable Y'Y
exptl, IO AL ¥ = 0.02. Ten sefesences, 2 tables and 3 . e®
graphs are giyen. W. R. Henn °t
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in detall. ¥. H. Rathmann
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saponin leam. K.j . zthmov {Noltoid. Shurn., 1939, 5.
u'l—-lﬂ).—-mmmw*ruhud by passing air through
saponin (I) solution in a sinlered glass crucible.  The rate of
drainage of foam from solotions is H,0 fera max. when
-4 --4-5 of the m is drained away.. It 1 lowssed by
akiitivm ol HCH o AcOH wham the cunca of (I ix 4%, and
by MUY whea it is 129, 0l AcOMN reduces, amd I I
AcOH increases, the rate in 1-3% (D). The lowe! of the
7ats by 0-1%-HCl is > by more conc. acids, the least loweri

being observed in 1x-HCL.  The rate in AcOH incresses wi

concn. up to 2n, Presumabdy acids have a physical eflect
common to all acids, and a chemical eflect ditierent in HCI
and AcOM; the relative lnportance of the chemical eflect
jncreases with degree of drainage. ].).B

cCumte 2. EpEatt

ViGe L)TEY-ava wRAL”

al
[y
L
2
]
[
3
o
J
2
L4
]

'All.ll 2  sETALLURGICAL LITERATLARE CLASIIFICATION : L [ X

ildm t1ivaliva

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000101920009-9"



"APPROVED

S G A B e 3 A

T

OR RELEASE: 06/05/2000 CIA-RDP86 00513R000101920009 9

. i : % o smam
oedo TEREER] w I_ i

l‘ ‘. ! H i.; H H e ~%ip, i%p 1% CORiH) - *Q.

PP ’\”ﬁm”' oo a TRGALII L BTy ~ : :
-

[ X R g ) ) ’

oo i1l g ' | S Y

[ X X : -0
Ry e e e -

o0 ¥ '“*Wm Cllminndllum muno! _::

8l hlw- K N X »
S .@’k‘,:z;,..cabu J 8. R.) 0.Taa<o 1940); ‘ Aleos
oo ik It roo(lca.uhn%d' & Turkestan l , -o0

aHo sspenin and 4% of sa
L L 4 The {oaminess of as aq. ext. from root is slsew
..'5 mlh““hlh‘ldldﬂ dmmh\dm‘dﬂllhl ; 200
(Y 14 - voncts. The rate of draining of the foam is

3 per min.) &t low concn, (¢, .,.om"if‘..a""" & "“l’ «<{c00
oo . per min,) at high (e g, .

o S : bows & max mmm. (8 & %)‘ for & glven concn, it s|9 00
o0 : T oax. 30-30% of the onutmdninedlny. fizee
eed raponin, - can be used in Industry lnstead of pure i
ooV . . . . J. ). Blkumu s‘..
o0t |*o0
-l 00

| 90

1 300

| 500

: - . =00
" i’g v, R o Ty
a| 13| - : - t T '.:
4 UEGICAL LITERATURE CLAVIPICATION : - ®9
: 1-10‘-: :1:-::"-.:"-‘}-“ '“t‘i:“"‘ peCoSwsd—— — IR ONE "::"‘:;'“:“" W X
(P IT T :'":","‘:":'o,“..-‘;ugzumlillﬁlo OIS AU R B
0 e . PR M KA KE KGN eeo oo
S P o'o:::"o:ooooooooo o.eoo!:::::::::‘:-:.r:'...
999000000000 00000000000028
o TREEET A et it D RS

RENIREI IR R ETR R SRR TR

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000101920009-9"



"APPROVED FOR RELEASE: 06/05/2000 CIA RDP86-00513R000101920009-9

IR R, VPRI VLIRS, SR R R IR I R SRR R AR e

N Y R SRS O WA S BRI N Bt SRS,

FEdasny

dots,; BATHEKOVA, Z.K., assistent; EUDRINA, N.I., assistent

Extracting saponin from plants found in Uzbekistan, Nauch. trudy
Samark, inst. sov. torg. B:261-266 '57, (MIRA 12:7)
{Saponin)
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POLYAKOV, A.A., prof.; CHEPUROV, K.P.. prof.; ARBUZOY, K.N., dotsent;
-TRZHETSETSEKAYA, T.A., mladshiy rauchnyy sotrudnik

Disinfecting seede with nitrogen dioxide. Zashch. rast. ot wred.
i bol. 5 no.4:38-39 Ap '60. _ (MIRA 13:9)
(Seeda--Disinfection) ~ (Nitrogen oxides)
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FOLYAKOV, A.A.; TRZHETSHIS KAYA, T.4.

T“,' g 401 e -
KKHUMGUA, A, A.; CHEPUROV, K.J [Tr hetasts'ks, T.A.1; AREIZOY, Kl

.1. ........

?aﬂta"iuldaL actien of nitrogen 2inxids on the vegetative and

[golgn? gprms of Bac. anihracis. Mikrol® ol. zhur.s 24 noJ6s

p"/. C'- (4 iTA
THIRA 1785)

1. Poltavskiy selYskokhozyuys

v r i itut. - .
biologii, wwennyy institui, kafed=a mikrce~
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ARBUZOV, Yu.N.; ARBUZOV, L.S.; GIDALEVICH, B.A 3 POPOV, X .S.,

red.; FATSIK, P.T., red.; YAITSKIY, G.G., red. ;
KOMENDANT, K.T., red.

[Huilding materials cf Kherson Province 5 mineral raw
raterial base] Stroitel'nye materialy Khersonskoi ob-
lasti; mineral'no-syr'evaia baza. Kiev, Gosstroiizdat
USSR, 1964. 102 p. (MIRA 17:9)

1. Dneprogeologiya, trust.
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ARBUZOV ,M.; ROGOV,I.
e PATEAREEI R E MR LIS
Study of carbides separated from tempered steel. Sbhor.
pauch, rab. lab, metallofis. no.l:66-71 1'48.
(Carbides) (MIRA 8:9)

»»»»

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000101920009-9"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000101920009-9

- ARBUZOV, M.P.

NSRS TR BTy .
Texture of rolled steel, Akad, Nauk Ukr. S.S.R., Lab. M
Nauch, Rabot lab., Metallofis. '48, 72-5, ' ’ etallofi?ﬁaib;x;gk
(CA 47 no,22:12190 '53) '

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000101920009-9"



CIA-RDP86-00513R000101920009-9

"APPROVED FOR RELEASE: 06/05/2000

TITTTTTTTO n ReRA S S R ANV TR R CRRNRE R RN NPR AR BRI BRIOGEEREE e A S el

F.

ARBUZOV },

!
 USSR/Physics - Metallophysics = . . Oct b9
Steel, Carbide S
. ™he Carbide State of Tempered Steel," M. P.
Arbuzov, Lab of Metallophys, Acad Sci Ukrainian
~ mmyx Kiev, 7 pp
o .
m. "Zmir Tekh Fiz" Vol XIX, No 10
~ L
= Results of X-rsy study of carbide powders extracted |

from steel tempered at temperatures 400-680°. Car-

bide vhich forms in tempering at %00° has a rhambic :

‘lattice with constants which do not differ frem

»&n ooumdmbﬁ.m of the cementite lattice of annealed .
steel Change 28 in the _,»udou.&_ ..nn.ov,nu picture cbserved

UBa /Pysics - Metallopiysics (Cemtd) Oct b9, |

o the roentgenograms for changes of the temper- -
‘ing temperature are explained by the lamellar
‘form and degree of dispersion of crystal parti~
‘cles-of the carbide separating out. Submitted

4 Sep h8.
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}:t«h; t
e& The FayC lines are
of P and FeyOu.  The carbide phase
. steel with 0.1-0.048% C consists of relatively
0
cates that they are formed during the o
of scp. spots on the lines of m)
and their presence in slowly cooled samples
"r'u:hﬂ eryn:lgl' lon’::: ‘nh:i:l
ne o8, at emps.,
{r‘:wduﬁuﬂo'cooﬂnl. ‘On rapid cooling,
time to sep., and part of it remaies in
From the fact that no carbide is collected
u'dnx. it is inferred that, roughly, 0.03% C
n.

asd
Za ;3253&?’.?; Si
iy
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Mdllowbuﬂumodhhulmdmm
of & + _E. O, Adatsev and M. P, Arburov (Metal
Phys. Lab., Acad. Sci. Ukr, 8. JRRIev). Zhur. Tebh,
Fis, 30, 32-7(1080).~8teel samples with 1.2% C were kept
30 min, at 1} B0° and were then transferred for 3 Ny, to
- baths kept at 630, 0, B, 480, 410, 310, M0, N0, and

230°%, then coaled 1a air, etched, and attacked anodically in

L8 N HCY; 'b': cll’N("’! !husghdﬂl' {c!. preceding uhn'r'.')

ns examd. by xray diffraction. samples, brrespect

the decom ustenite, showed the

|
|
|

{001} face.  PaC crystatibtes from . at
an estd. sise of a few at, in the (001] direction, and a
fow of at. layers (n the [010] and {100} directions.
FeiC from decompd. austeaite have . the sanie size as
FeyC from steel Quenched from o w:m‘:hhu !xevmg.
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Strwcture of martensite clectrolytically separated Lus
r»‘ oteel. M. P.. At . Doklady Akad. Nauk
' S.5.R. 74, lm&-'f(lﬂ&(l).——lixpd. studies were made of
%um:hd C steels contg. .80, 0.98, 1.18, 138, and 1.51%
A rhe stecs were dissolved i solns. f 11C1 or of RCand
sidue of martensite. X.ray pat

citric acid to obtain a fe
specimmens 1 mm. n

terne were obtained on cylindrical
residue by using Fe mdiation and &

diam. of the
cameta 114.6 mm. in diam. Comparison patterns were
hed, 008 C steel specimert. Annealed
The presence

tained from @ quencuss,
1¢e Fe filings was the calibration standa
cd wustenite permits the electrolythe sepit. of mar-
the austenite cafl be preferentinlly dissolved.

'y martensi jdue has a tetragonsl lattice.
lines from the steel specimen were more diffuse
from the corresponding residue, but the fattice
const. values were the same. Thus. the tet ity of
martensite is not due to lattice strain, but is 8 result of in-
C and Fe atoms on the martcusite lattice.

A. G, Guy

‘emction of
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Crysial structure :‘l the mrbld: in carboa-contg. utlo:l' ’l‘n
Ser. Fu‘ll!:r"d{ 193 .—X-nc

; different
Abud. Nowd S5.5.5.R.,

% C. .
shaws that the carbide FeC
* has the rhombic lattice of cementite and the shape of very
small :rull at temp. beyoad 40°
m 8. P.

small plates, Thew
grow into the larger crystals of c¢ cutite. s,
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AUTHORS:Arbuzov, M. P. and Krulikovskaya, M. P,

TITLE: Influence of Chromium on the Hardening and Softening of Hickel
(Vliyaniye khroma na uprochneniye i Tazuprochneniye nikelya)

PERIODICAL: Fizika metallov i metallovedeniye, 1958, Vol 6, Nr 6,
pp 1070-1076 (USSR)

ABSTRACT: In the work described in the baper, changes are studied
in the fine crystalline structure (magnitude of Type II dis-
tortions, Aa/a , dimensions of the mosaic blocks, D ) and
in the hardness HR of nickel-chromium alloys in the hard-

A

ened state and in the process of softening during heating,
Four Ni-Cr alloys with chromium concentrations of 5.,87. 7.65,
14.43 and 18.9C% were investigated. The work-hardened state
was produced in the specimens by 80% reduction in a press. The
softening was produced by heabting in a salt bath to 400-850°C
and maintaining at the appropriate temperatures for one hour,
After heating, the specimens were cooled in air, X-ray
diffraction patterns werediwired; details of their evaluation
are described in the paper., 1In Fig.2, the curves are graphed
Card Lﬂff the changes, as a function of the heating temperature, in
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Influence of Chromium on the Hardening and Softening of Hickel

Card 2/4

magnitude of the following: Type II distortions, Aa/a ;

dimensions of the block, D and the hardness K of 1,:he

Ry

hardened allcys; these curves are based on the values entered
in the table on p 1071, For an alloy containing 3,.87% Cr in the
hardened state, the Type II lattice distortions equal 1,85

x 10"3; this value is conserved up to 400°C., If the tem-
perature increases further, up to 500°C. there will be a
slight decrease in Aa/a but above 500%C the Type II lattice
distortions will be quickly removedoand at about 600°C they
will become nearly zero, Up to 400 C, the block dimensions

and the Aa/a distortions do not change, Fig.3 shows the

curves of the temperature dependence of Aa/a . 0f D and
of the hardness for an alloy containing 7,65% Cr. Figs.4
and 5 contain similar curves for alloys containing 14 .4%%
and 18,90% Cr, respectively. 1In Fig.6 the temperature de-
pendence of the lattice distortions Aa/a are compared for
the investigatied alloys and also for pure nickel., 1In Fig.?
the hardness values of the individual alloys are compared
and it can be seen that the changes in these values are

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000101920009-9"
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Influence of Chromium on the Hardening and Softening of Nickel

similar to those of Aaj/a however? the temperature of the
beginning of an intensive drop in the hardness and the Aa/a
values are not +the Same. By comparing the dependence of the
block dimensions on the heating temperatureQ it can be seen
that the higher the alloying of the alloy, the higher will

be the dispersion of the mosaic block for an equal degree of
deformation and the higher will be the temperature at which
intensive growth begins., The temperature at which intensive
growth of the bleeks beging coincides with the temperature

of the beginning of an intensive drop in hardness., The rela-
tions differ somewhat from those stated above for an alloy
containing 18.90% Cr. On the basis of the obtained results,
the following conclusions are arrived at: the degree of hard--
ening of an alloy during deformation depends on its Cr con-
tent, and, %o some extent, on its initial structure, The
higher the Cr content of the metal, the more intensive will
be the hardening of the alloy under otherwise equal conditions°1

The hardened state of the investigated alloys is characterized ;
{

Card 3/4
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by high lattice distortions (Aa/a) and spali dimensions

of the blocks; the smaller the dimensions of the blocks, the
greater will be the hardness of the alloy. No similap relat-
lon was detected between the Aa/a distortions and the hard-
aess. Softening of the alloy during heating is accompanied
by a decrease in the lattice distortions Ha/a and a growth
of the mosaic blocks, The temperature at which an intensive
drop in the hardness begins to manifest itself coincides with
the temperature of the beginning of intensive growth of the
blocks, There are 8 figures3 1 table ang 5 Soviet references,

ASSOCIATION: Institut metallofiziki, AN USSR (Institute of Physics
of Metals, Academy cf Sciences, Ukrainian SS8R)

SUBMITTED: June 18, 1957,
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AUTHORS: Arbuzov, M. P. and = Krulikovskaya, M. P.

. : A .
TITLEs  Kinetics of the Softening of Nickel.Ghromiig \ﬂlloys
(Kinetika razuprochneniya splavov nikel® khrom)

PERIODICAL: Fizika metallov i metallovedeniye, Vol 7, Nr 3, pp 432-
437 (USSR),CN—(‘

ABSTRACT: Arbuzov (Ref.1) oarried b an investigation of the fine

erystalline structure and mechanical properties (hardness)

of nickel-chromium alloys which had been hardened by
deformation, and those which had been softened by heating.

The aim of the present work was %o study the kinetics

of distortiony {Aa/a) removal, the growth of blocks ){D, and
the chaenge in hardness HRA of the hardened alloys at

varlous heating temperatures. The study of the kinetics
of distortion removal and block growth #n isothérmal heating
Was carrled out in accordance with the width of the lines in
X-ray photographs obtained for specimens of the alloys
investigated. The hardness was tested on a Roockwell
machine with a diamond cone at g load of 60 kg. Ni-Cr
alloys (with chromium contents of 3.87, 7.65 and 14.43%)
Card 1/5 which had been hardened by compression in a Press along one
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Kinetics of the Softening of Nickel~Chromium Alloys

axis were studied. Prior to deformation all specimens

were heated at 1200°C for two hours. Softening of the
first two &lloys was carrieq out &t temperatures of 850,
600, 650 and 700°C. The soaking times at these temperatures
&ro 1ndicated s 2 and 3. X-ray pictures of the

in a
camera with a drum diameter of 150 mm, The specimens were

rotated during exposure. J of the lattice
distortion Aa/a s carried out
(111) and (331). In
es for the lattice distortion Na/a of
chromium alloy for softening temperatiures ot
In Figs.2 and 3 similer
r alloys, respectively,
0gy between the kinetios
of change in hardness with mosaic-block growth on isothermgl
heating of the hardened alloys. This can be seen from a
comparison of the isothermgl curves for the drop in hardness
Card 2/5 and bloeck growth (see Figs.4 and 5). The results of the

_9"
APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000101920009
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Kinetics of the Softening of Nickel-Chromium Alloys

present investigation and the data of Arbuzov's work
(Ref.1) clearly point to the fact that the hardening and
softening processes in a solid solution are agsoclated with
changes in their fine crystalline structure. In Flg.6

the relationships between MAe/a  end chromium content

in the nickel, which are preserved in the alloy after heating
at 650° for varlous soaking times, are shown. From the
kinetisc curves of Figs.l, 2 and 3 the activation energy E,
of lattice distortion removal can be calculated. The
authors assumed that the heating time -~ required for
reducing the distortions Aa/a to a certain value changes
in relation to heating temperature according to the law

where k 1is the Boltzmann constant and T the absolute
temperature. Ir Ty Tos Tgeoo are the soaking times

Card 3/5 for temperatures Ty, Ty, Tgeoo  then LP//
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In X, -Inv

Ea = R
1

n Thel

From the above equation it follows that 1f 1/T;, 1/Tp, 1/T5
are plotted along the abscissa axis and the logarithms of
T1s T2s Tz along the ordinate, the points corresponding

to these coordinates will lie on a atraight 1line. The tangent
of the angle of inclination of the straight line will be equal
to the magnitude of the activation energy ‘

E, =R tan . (2)

In Fig.7 the dependence of 1n < on 1/T, found from
the kinetic curves of Fig.l for the 3.87%.Cr alloy, is shown.
Card 4/5 For the construetion of this relationship.-the heating timLe‘s/
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AUTHORS: - Arbuzov, M.P, and Chuistov, K.V.

TITIE: Change of Fine-Grained (Tonkoy) Crystal Structure
in Softened Deformed Copper and in the Alloys Cu~Zn
and Cu-Al (Izmeneniye tonkoy kristallicheskoy
strukbtury pri razuprochnenii deformirovannoy medi i
splavov Cu~Zn i Cu-Al)

PERIODICAL:Izvestiya Vysshikh Uchebnykh Zavedeniy, Fizika,
1958, Nr 6, pp 91-98 (USSR)

ABSTRACT: The experimental material consisted of specimens
10 x 10 x 10 mm, which were hardened by uniaxial
compression of £0%. Softening was accomplished by
heating in a salt bath at temperatures of 100, 200,
300, 400 and 500°C. Samples were taken from the
hardened and softened samples for X-ray examination
and Rockwell hardness measurement. The size of the
second-order dietortions |this expression is not further
defined in the paper] and the mean size of the mosaic
blocks were derived from the X-ray diagrams and, together
with Rockwell hardness, are plobted against temperature
in Fig 1-%3. It is concluded (1) that the introduction cof
Card 1/2 Al and Zn into Cu leads to an increase both in the

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000101920009-9"
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. 2d (Tonkoy) Cr ctima 4 =
Deformed Copper and in the Al{gys gﬁf;ﬁ Stéuﬁngf in Softened

softening temperature i rd
C L and in the ha i
5 anc 2
i;t?a§g§€£e55}on; (2) the character ognigg ggégheiilloy
al in copper and in the alloys Cu-A} ggd .

heating. There i
references, are 4 figures, 7 tables and 5 Soviet

ASSOCIATION: Ki 3 :
ilyevskiy Institut Graztdans
(Kiyev Institute of the cﬁ?i’ﬁ%ﬁs;ﬁ%zidusmoe;o Flcta

SUBMITTED: oth April 1958

Card 2/2
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AUTHORS: Arbuzov, M, P.  and Chernyy, v. a.
TITLE:  Influence of Aluminiug’and it “on the Hardening and
Softening of Nichrome-Tyne Alloys, (Vliyaniye alyuminiya {1

titanag ng uprochneniye 1 Tazuprochneniye splavoy tipa nikhrom)

PERIODICAL: Fizike metallov i metallovedeniye, Vol 7, Nr S, pp 438~
442 (USSR)|

ABSTRACT: The aim of this work was te study. the influence of
aluminiwm angd titanium on the change of the fine crystal
structure (secondary distortiongfand mosaic blockl imensions)
and the mechanical properties hardness in the course of
hardening and softening of Ni-Cr alloys. Ni-Cr-al,
Ni-Cr-T1, ang ‘N1-Cr-Al1-71 alloys were chosen for
investigation. ~ The chemical composition of these alloys
is given in Table 1. . Alloys 4 ang O are of the age-
hardening t;ypeoo Specimens were cut from rods, annealed
at 1050 - 1080% and furnace cooled. The slow coolling
brought about equilibrium conditiong in the age-hardening
alloys. fThe homogenized specimens were deformed by 80%

Card 1/4 py compression along one axis. From the plates obtained

. —
i B B e e

20009-9"
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Influence of Aluminium and Titanium on the Hardening and Softening
of Nichrome-Type Alloys

by deformation specimens were prepared for X-ray exposure

and hardness testing. The alloys were softened at 400 - 800%.
The .extent of secondary distortion As/a  and the bloock size

‘D were determined from the width of the 1line (Refs.l, 3 and

4) and by a harmonic analysis of the X-ray pictures of the
investigated alloys (Ref.5, 6). The values for Aa/aand

D obtained by a calculation according to the two methods

are in good agreement. Hence their difference was not taken
into consideration in the dlscussion of the results of this

work. The hardness was tested on a Roclkwell machine with

@ dlamond cone at g load of 60 kg (acale A). X-ray pictures
of specimens which had not been softened, and those which

had, were obtained in & copper lrradiation in cameras having
a drum diemeter of 150 mm, The specimens were rotated
during exposure. In Figs.l, 2 and 3 curves for the change
in secondary lattice distortion, block dimensions and hardness
HRA of the hardened alloys in relation to heating temperature

The greaterL//

Card 2/4 have been plotted from data given in Table 2.
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Influence of Aluminium and Titanium »n the Hardening and Softening
of Nichrome ~-Type Alloys :

the aluminium content in Ni-Cr alloys, the greater the
lattice distortions and hardness. Conversely, &very large
block size is observed in an alloy with a lower aluminium
content. The same mechanism holds good for alloys with

two supplementary alloying elements - aluminium and titanium,
see Table 3, The authors arrived gt the following conclusionss
The fact that the Becondsary lattice distortions and block

method is as accurate as the harmonic analysis method., 4
comparison of the results obtained, with analogous data
for nichrome (80 N1, 20% Cr) leads to the conclusion that

CIA-RDP86-00513R000101920009-9"
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Influence of Aluminium end Titanium on the Hardening and Softening
of Nichrome-Type Alloys

in the lattice of a solid solution.
There are 3 figures, 3 tables and 8 Soviet references.

ASSOCIATION: Institut metaflofiziki AN USSR (Institute of Metal
Physics, Ac. Sc., Ukrsinian SSR.

SUBMITTED: June 18, 1957 H/
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s/139/60/ooo/03/012/045
Arbuzov! M. Po EO7Z/E335

Influence of Alloying Elements’on the Kinetics of Growth
of Crystallites of the Carbide Phase During Isothermal
Tempering

Izvestiya vysshikii uchebnykh zavedeniy, Fizika,
1960, Nr 3, pp 76 - 82 (USSR)

Results of studying the kinetics of decomposition of

.. martensite have shown that alloying elements dil not

Cardl/3

APPROVED FOR RELEASE: 06/05/2000

impede greatly the speed of the first stage of martensite
decomposition. The activation energy of the martensite
decomposition of steel alloyed with various elements
differs relatively little from that of carbon steel. As
an illustration of this fact the author gives data on the
half~life values of martensites of various steels at ‘
various temperatures, based on work published by Kurdyumov
and Kozyrskiy (Ref 1) and also the results of measurement
of the ratios of the axes (c/A) at various tempering
temperatures fof carbon and alloy steels (Refs 2,3). These
results indicate that alloying elements do not show any
substantial influence on the speed of the first stage of

S i
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martensite decomposition. It can be assumed that the i
slowing down of the martensite decomposition in alloy
steels is due to the impeding effect of the alloying
elements on the coagulation of the carbide phase. To
elucidate this problem and also the rfle of alloying
elements in conserving high mechanical properties of
steels at elevated temperatures, the author considered

it necessary to investigate the state of the carbide
phase which forms during decomposition of alloyed
austenite. The author investigated the kinetigs of
growth of the crystallites (the mosaic blocks)¥of the
carbide phase of chromium and molybdenum steels during
isothermal tempering. The steels investigated contained
1.00% C and 1.45% Cr and, respectively, 1.20% C and

2.00% Cr. The kinetic curves of the growth of carbide
crystallites in chromium, molybdenum and carbon steels
are plotted in Figures 1, 2 and 3, respectively. The
dimensions of the mosaic blocks and the time dependence
of their growth on the various tempering temperatures‘4,,—
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Influence of Alloying Eloments on tﬁ%”'ﬂ%é??ca of Growth of
Crystallitoes of the Carbide Phasg During Isothermal. Tempering

he basis of data of measurements

fraction lines of alloyed
From the obtained kinetic

have been determined on t
of the width of X-ray dif
cementiteg,

There are 3 figures, 6 tables ang 5 Soviet references.

ASSOCIATION: Institut metallofiziki:(Institute of Physics of
Metals) '
Kiyevskiy institut GVF (Kiyev Institute GVF) ;4//’
SUBMITTED: July 8, 1959
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5/139/60/000/03/031/045
AUTHORS:  Arbuzov, M.P., Krulikovskay23/§3§ and Chernyy, V.G.

TITLE: Studv of the Process of Hayrdening of the Solid
SolutlonsﬂNickelJ&hromium— Juminium and Nickel-
chromium-tungsten

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
1960, Nr 3, pp 170 - 174 (USSR)

ABSTRACT: In earlier work (Refs 1-3), the authors studied the
processes of softening of nichrome and they elucidate
the influence of some alloying elements on thess
processes. - In this paper, the authors study the processes
of hardening in alloys of a similar type. The experiments
were carried out on two alloys, one containing 0.025% C,
19.55% Cr, 0.6% Al, rest Ni, the other containing
0.03% C, 21.04% Cr, 3.51% W, rest Ni. The concentration
of the third element in at.¥ was practically equal for
both alloys (1.25 at.% Al, 1.15 at.% W). The alloys
were molters down and then forged into rods from which
cylindrical specimens of 15 and 10 mm dia, 15 mm high,
were produced.

The specimens were homogenized at 1000 °c.

Card 1/3
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Study of the Process of Hardening JE073/B83714 Solutions Nickel-
chromium-aluminium and Nickrelv-chromium-tungsten

The annealed speuimens were subjested to plastic

deformation by uniaxial compression to a degree of

5 to 80% by means of a 100-ton press. The authors

studied the . changes in the fine crystalline structure -

Type I1 lattice distortions Qa/A and the mosaic

blocks D - and they also determined the real compression

stresses ¢ —and:the hardness Hp - The results of X-ray
A

- analysis are given in Tables 2 and 3; the results of

. mechanical tests are-given in Tables & and 5. In figure 1
the changes are P otted ofo;he real compression stresses,
the hardness, .thelmagnitude Type 11 distortions and of
the mosaic blocks\'as a function of the degree of
deformation. It was found that there is an analogy
between the changes in o , Hp opodiafa and D for

A

both alloys. It was established that the main hardening

Card 2/5 KB ‘
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S/126/61/011/004/011/023

-E021/E435 ;
AUTHORS : Arbuzov, M.P, and Gitgarts, M,I. )
TITLE: Study of the State of the Solid Solution of 3IMi4374°

(EI4374) alloy During Ageing

PERIODICAL: Fizika metallov i metallovedeniye, 1961, vol.11, No.4, !
PP.568-574 j

TEXT: The kinetics of the decomposition of the solid solution
were studied by X-ray analysis, The composition of the alloy
EI437A was cCr 20,82, Ti 2,45, a1 0.91, Fe 0.57, si 0,32,
Mn 0.25, cu 0.05, ¢ 0.04, P 0,008, s 0.004, Pb - 0,0003%
and remainder Ni, Samples were heated at 1095°C for eight hours
and air-cooled, They were then aged at 600, 700, 750, 800, 850
and 900°C for up to 150 hours, Copper radiation was used .. Aoy
together with nickel and aluminium filters, The lattice v
bParameter could be measured with an accuracy of + 0,0001 K
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Study of the State of .,. EO21/E435 \// g
atoms, At higher temperatures the diffusion is much greater and

decomposition takes place much more rapidly, At 900°C, however,
the solubility of Al and Ti is considerably higher than at 8s0°c,

Therefore, after a few hours ageing, the composition approaches
equilibrium for that temperature.

very homogeneous. In the samples aged at 750, 800 and 850°¢C
there was considerable dispersion of the reflections and an
increase in their number, At 600 and 700°C changes were noted
after long ageing times, At 900°C the dispersion of the
reflections is seen but their number and dimensions differ little

from that of the quenched sample, The increase in the width of
the line at 800 to 850°C is

concentration inhomogeneities, At the same time,
coherent reflections are breaking up,

Card 245

the regions of
At 900°C, concentration
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iinhomogeneities arise and the regions of coherent’ reflection are x;gj
‘relatively large. At 700° C, there are slight concentration R
.inhomogeneities, The finely dispersed character of this probably -
"leads to the formation of a fine mosaic structure with small

-misorientated regions of coherent reflection. There are '.
}S_figuresband 6 references: 5 Soviet.ahd 1 non-Soviet. ‘

i
P
|

 _ASSOCIATION Kiyevskiy institut GVF o
(Kiyev Institute GVF) _ T R

»fg’fSUBMITTED: May 14, 1960 (initially)
A : December 10, 1960 (after revision)

’
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Je- . E193/E183 |
AUTHORS:  Arbuzov, M.P., and Gitgarts, M.I,. : :
TITLE: X~ray investigation of the phase precipitated during

ageing of the 'DUMA3I7?N (EI437A) alloy

PERIODICAL: Fizika metallov i metallovedeniye, Vol. ‘11, No.5, 1961,
pp. 664-669

TEXT: - The investigation described in the present paper was f
conducted in continuation of the earlier work (Ref.l: FMM, 1961, 4
Vol.11l, 568) concerned with the constitution and structure of aged

_alloy EI437A, consisting of (wt.%)s 20,82 Cr, 2.45 Ti, 0.91 Al,
0.57 Fe, 0.32 Si, 0.25 Mn, 0.05 Cu, 0.04% C, 0.006 P, 0.00% S,
0.0003 Pb, remainder Ni, Cylindrical specimens 26 mm in diameter
and 6 mm thick were sclution-treated (eight hours at 1095 °cC.
followed by air-quenching) after which they were aged at 600, 700, .
750, 800, 850 and 900 °C for periods ranging up to 150 hours. ;>< '
The kinetics of the growth of the a' precipitates was studied by
studying the variation of the size of the regions of coherent I
scattering, this parameter being considered to be a sufficiently
accurate criterion of the size of the a'~phase particles; owing to

Card 1/ 7
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X-ray investigation of the phase.... E193/£183

the fact that these particles usually consist of single blocks,
The X-ray diffraction analysis was carried out on cylindrical
specimens 0.8 mm in diameter, prepared from a'~phase particles
which had been extracted from the aged specimens by electrolytic
dissolution in an electrolyte containing 10 g ammonium sulphate
and 10 g of citric acid in 1200 cc of water. Some X~-ray work was
also carried out on massive, aged specimens. The dimension, Dy,
of the mosaic blocks was determined from the width of the (111)
and (420) lines, the (420) 1lines being used to determine the pk(

FYEN

lattice parameter of the «' phasge. Hardness of the aged specimens
was also determined. The results are reproduced graphically in l
Figs. 1 and 2, In Fig.1, Dy (10“6 cm) is plotted against ageing
time (hours) at temperatures indicated by each curve, (The 'size

of the a'-phase particles in specimens aged at 600 °C was too small
to be determined by the method employed). It will be seen that
with increasing time and/or temperature of ageing, the size og_the B

a' particles increases, the process being relatively slow at A
and 750 ©°C; and very fast at 900 ©°C, so much so that the size o
the a' particles after 25 hours' ageing at 900 °C is too large to
be determined by X-ray diffractig « The lattice parameter of the
Card 2/ 7 ' LN _
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X-ray investigation of ihe phase ..., E293/E183

«! phase at 800~900 °C was found tc be practically constant, which
indicated that the composgition of this Phase in this temperature
range is also practically constant, Thae X-ray diffraction patterns
obtained on specimens aged for 100 hours at 900 ©°C showed side by '
side with the lines of the disordered f,c.e¢, lattice of the gt ,
phase, the presence of weak (100}, (=210), (211), (221) 4 (300), i
(310) and (321) lines, indicating the existence of a superstructure,

The fact that long-range ordsr can exist in the qav phase in a wide I
temperaturea range indicates its relatively high stability, The

lattice parameter of fthe o' phase determined on massive apecimens ,
was on average 0,008 ) smaller than that determined on a° particles
extracted by electrolytic dissolution, ' This indicated {hat the qaf
barticles in an aged alloy are subjected to tri-axial compression.

in the elastic range, Fig.2 shows hardness Hy, of the aged &<
specimens plotted against the ageing time, at temperaturesa indicated ]
by each curve, It will be seen that hardness sf specimens aged at

600, 700 and 750 ¢¢ continuously increased with time, reaching after

150 hours the value of 223, 289 and 286 kg/mm2, respectively, Hy

of the solution-treated alloy being 155-160 kg/mm2. The rate of
hardening iz at its maximum in the initial stages of the process, 1
Card 3/7 |
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X-ray investigation of the phase, .., E193/£183

and slows down after the first s5.19 hours, This tharacter of the
hardness curvesg ¢an be explained on the basis of kinetics of the

relatively small: hence the rapid increase ip hardness of the
alloy during this stage. On further ageing, the rate of }
decompositibn decreases and the size of the precipitateqd a'-phase ‘
particleg increases at 4 rate which increases with the ageing
temperature (zee Fig,1), as a result cf which the rate of
hardening decreases. Low hardness of alloy aged at 60¢g °C is due
to the smal} quantity of the g phase present, fThe differences in
hardneass attained by ageing at varijous temperatures for various
times can be explained by the difference in the quantity of the ¢

V. I, Arkharov “is mentioned for his contribution in this field,
There are 3 figures, 1 table and 9 references; § Soviet and 1
Card 4/7 non-Soviat,
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s/1z6/61/012/005/009/028

E193/E383
AUTHORS: A and. Gitgarts, M.I.
TITLE: *A study of thermal exponsion of the solid solution

[matrix and the precipitated phase in the
3

W3 7A (EIL37A) alloy

PERIODICAL: Fizika metallov i metaliovedeniye: v.12, no. 5;
1961, 693 ~ 696
TEXT: In the case of pure metals the thermal expansion

coefficient, X decreases with increasing magnitude of inter-
atomic forces and the object of the present investigation was

to check whether the same applied to solid solutions and inter-
mediate phasesSe. To this end the temperature—dependence of X

of pure Ni and of both the solid-solution matrix and the
precipitated a'-phase in solution-treated and aged alloy EIL37A
was determined. Instead of the usual dilatometric method

X-ray diffraction was used to determine M which was calculated
from data on the lattice parameter of the materials studied.
Since the results of X-ray diffraction analysis of the a'-phase
could ?aVe been affected bY the fact that particles of this phase
Card 1 -
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A study of thermal expansion ...- E193/E383
in the aclual alloy wee subjected to compression, the lattice /

parameter of this phase was determined on specimens obtained by -

electrolytic dissolution of the aged alloy EI437A. The X-ray ;
diffraction measurements were taken at 20, 100, 200, 300, 400 and
500 OC. The results are reproduced in a graph, where the
lattice-parameter increment [ka, R is plotted against tempera-
ture (°C), Curves 1-3 relating, respectively, to pure Ni, solid-~
solution matrix in alloy EI437A and the a’-phase. The
calculated values of A are given in a table. The results
indicated that the atomic¢ bond forces vere lower in pure Ni,
greater in the solid-solution matrix and greater still in the
precipitated a’-phase. These findings were in agreement with !
previously established data (Ref. 4: G.V. Kurdyumov and j
N.T. Travina - Problemy metallovedeniya i fiziki metallov, »
1955, no. 4, 402) on the characteristic temperature of these ’
materials which was 350 °C for Ni, 500 O¢c for the solid-
solution matrix and 590 OC for the a’-phase. There are
1 figure, 1 table and 12 Soviet-bloc references.

|

ASSOCIATION: Kiyevskiy instute GVF (Kiyev Institute GVF)

SUBMITTED: May 3, 1961
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s/ 659/ 62 008/000/012/028
ié48/4246 / 000/ 032/

AUTHORS: ‘_ffgéfgzl_glgij,and'Chuprina, VG

TITLE: An X-ray investigation of the orystalline gtructure of

, alloys in the systenm Ni;Al—NiBNb.

SOURCE: Akademiye nauk SSSR. Institutb metalurgil Tssledovaniya '
po zharoprochnym splavam. v.8, 1962. 5-97 )

TEXT: The structure of N13A1, NizNb, and various Ni l—Ni;Nb alloys
was studied by the powdex fiethod using the ye radiation, ih a Debye
camera 57.3 M. in diameter. The Ni}Al composition has 8n £.CeCe
lattice, with & lattice constant &= 2562 A superlattice lines in=-
dicate an ordered struoture . The NizNb composition nas a rhombio
ka‘btice, w , 0= 4,524
: here, %00, lattice
1ines. ‘he experimental data good ag-
reement with data from the 1iterature for the intermetalllc com-
pounds of identiocal compositione. Alloys containing 10-40% NizNb :
are composed of one phase only, with a structure gimilar to tgat of
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s/ 126/62/013/002/014/019

7169
- 42Gv,00 o , E039/E135
AUTHORS 3 Arbuzov, M.Pe, and Khayenko, B.V.
. TITLE: A study of the orientation of the low temperature : ’
phase carbide Fexc
PERIODICAL: Fizika metallov i metallovedeniye, vel3, no.2, 1962,
P 294-299
: TEXT : 1t is well known that when hardened carbon steel is .
annealed two carbides develop} the low temperature carbide Fe,C g
cementite, It has been ‘ .

th a rhombic lattice,
temperature carbide has a tightly packed

Wwhile the orijentation of cementite has been
tally and theoretically, the
arbide phase has not been

work on the subject is of -
rientation of the low

by a method which

ams from X-ray diffraction
rdened single

and a carbide wi
shown that the low

hexagonal lattice.
sufficiently well studied experimen

orientation of the low temperature ¢

determined experimentally; Previous
In this work the .o

a qualitative nature.
temperature carbide has been carried out

involves the construction of polar diagr
measurements. These measurements were made on ha

card 1/2
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‘. , E021/E180

{ . AUTHORS: Arbuzov. M.P., and Gitgarts, M.I.

TITLE: © The problem of quantitative separation of phaaea by
the method of anodic dissolution

PERIODICAL: leika metallov i metallovedeniye, v.13, no.3, 1962. -
11-414 :

TEXT: The commercial alloy 3W437A (EI437A) of great high~
_temperature-strength was used in the investigation. Disc-shaped
samples (26 mm diameter, 6 mm high) were prepared and cooled in

¢ air after holding at 1095 ©C for 8 hours. Ageing at 600, 700,

© 750, 800 and 900 °C for up to 150 hours was carried out. The
electrolyte used for the electrochemical separation of the al-
.phase - Niz(Al,Ti) - consisted of 10 g ammonium sulphate, o
:10 g citric acid and 1200 m{ water. One of the end surfaces of
the samples was cleaned of oxides by polishing and preliminary
anodic dissolution to a depth of 0.8-1 mm., The samples were then
freed from precipitate, washed in ethyl alcohol, dried in air and N
weighed. Anodic dissolution was carried out using a current

Card 1/3
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;:The problem of quantitative ... | E021/E180 :
~_density of 0.06 A/em2, at 0 °C for 1.5 hours. Afterwards the o ?f?
' sample and the precipitate produced were removed, washed with Al

ethyl alcohol, dried in air and weighed. The quantity/of al-
phase was determined as a percentage of the total part of the 4o
.sample dissolved. The quantity of &' -phase produced increased e
with increasing time. . On increasing the temperature from 600 to i R
750 °C the quantity also increased, but on increasing the
temperature further to 900 °C the quantity decreased. These
‘results did not agree with the amount of precipitate calculated
" from measurements of the lattice parameter of the solid solution.
. The results, however, are explained as follows. At 600 °C the LA
particles have very small dimensions and their free energy will 5
be large. Thus, during anodic dissolution, they will dissolve - !
to a marked degree. With increased ageing time the quantity of ‘{tyl
4

particles and their size increase. Af 700-750 °C there is much
‘fuller precipitation and the particle size reaches 100-300 A.

With increase in ageing temperature to 800 °C and higher, the = ' 5
particles are much larger, the rate of their dissolution SRR
‘increases but the separation is less complete. :
Card “2/3 - :
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The problem of quantitative ... E021/El80

‘ov " There are § fiéures. : : ’ e R ""'?f-";g
" ASSOCIATION: Kiyevskiy institut GVF L

. (kiev Institute GVF) ‘ A '
SUBMITTED:' May 26, 1961 o o
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5/126/62/013/005/007/031
E111/E435

AUTHORS ¢ ArbuzoVv, M.Poy Khayenko, B.V.

A

TITLE: V-ray diffraction study of the crystal structure of

the carbide phase at different stages in the tempering
of steel

PERIODICAL: Fizika metalloV i metallovedeniye, v.13, Nno.>, 1962,
686-692 + 1 plate '

in spite of considerable efforts by various jnvestigators
X~-ray and electron diffraction and magnetic me=hods, the
crystal structure © rature carbon in pempercd steel is
not firmly establishe existence of. an intermediate
carbide with a Curie point of 260 to 270°C has not been
structurally demonstrated. Therefore, further X-ray
investigations of temperi da out in the rang

680°C on carbon steel i

Y 10 (u10) respectively.

used, prepared by slow cooling of an in n the gamma-range,
followed DY quenching and cold treatment. Cylindrical specimens
Card 1/2 '
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X-ray diffraction study ... : E111/E435 o '

were made such that their axes coincided with the. [001]
direction. Monochromatic radiation was used for the X-ray work,
With tempering temperatures below 200°C, a low-temperature
carbide phase (the carbide FeyC or e-carbide) is formed with a
hexagonal close-packed lattice. Tempering at 200 to Loo*C
leads to the formation of two carbide phases: a. low-temperature

hexagonal close-packed carbide and a carbide with the rhombic /
lattice of cementite; with tempering over 400°C only i
cementite is present, No intermediate carbide. ( X -carbide) was -~

detected in the steel. The results agree with those obtained
previously by one of the authors (M.P.Arbuzov, DAN SSSR, v.73,
no.l, 1950) by electrolytic separation of the carbide phase from
tempered stcelj it is evident that a phase with the rhombic
cementite lattice was then isolated and that all the conclusions
then drawn about changes in the state of cementite during steel

tempering remain valid. There are 1 figure and 2 tables.
ASSOCIATION: Kiyevskiy in;tituf GVF (Kiyev Institute.GVF)
SUBMITTED: June 17, 1961
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: 'er;'stél gtructure and +.. ‘ . 3104/3102
B A i -{(m"ée’;an(sssm |
Y Lﬂnh.cnxwﬁ [400] g, c B 1188]; | (3.

* prom., mo. 9, 20(1932)) gives

WMJUM7
HL {

-'~~‘“n"“u°”” {; ‘for the orientation oi‘

in two ways only: Ia which has ‘been mentioned and (OOi)Fe cll(mi).

. On annealing in the range 200 - 400 °¢ two carbide pLhases were observed:
- low-temperature carbide and cementite. . Above 400°C only cementite is ..
observed. There are 2 figures and 11 refersnoes: 9 Soviet and 2 non=~

K. H. Jack, Iron and Steel Inst., 69, 26 (1951

) Card 2/3 Institute of the Civil Air Fleet) o

Lt &

‘martens:tte relative to austenite.n Relative to austenite Fe C is oriented

\1000py ¢ 114171, ()‘

R
i
l
e
8oviet, The veference to the Engliah-language gu‘blioation reads as follan. -
' i
i
1
E

ASSOCIATION: Kiyevakiy institut Grazhdanakogo vozdushnogo flota (Kiyev

A comparlson w1th “the resuits obtained by G V. Kurdyumov (Vestn, metallo-.i 2

!D
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ARBUZOV, M.P.; CHUPRINA, V.G.
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Study of aging alloys of tho system NijAl - NisNb, Izv. vys, ucheb, .
zave; fiz. no.5182-85 '63. (MIRA 16:12)

1. Kiyevskiy institut Grazhdanskogo vozdushnogo flota,
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' wmon- : Arbuzov, M.. P,; Zelenkov, 1. A. 2

TI'['LE: Struct.ure of_lL gud 1A1 anoya vith additions of a third componen .
;_'SOIIRCE: F:lnika meta;llc% 1 metall eniye, . 15, no. 5, 1963, ’725-728

IOJ’IC TAGS., N:I. mub B—Al, ﬂaclusion" Cr,:"
31-103', 'biphaae a.l.loy‘ '

AB!:TRACT: Following the prc edure described: by Gua.rd, R. w. and Westbrook, Ty He
U (Teansy Metallurg. Soo. AIMB, 1959, 215, 807), alloys.of Ni sub 3.AL with Cr, Ti,
<1 Moiand W 4nclusions were’ produeed 4n electric furnaces and temperad at IDOOL for i
- 1:50 hours.  The third componsnt was added at the expense of either Ni or Al in ten :
“i :{.experiments, - Cylindrical mﬁples ‘of alloys, 6 mm high and 18 mm thiok, wers ex— 3
~|-amined by ths X-ray method/ by a microstructural study, and by measurements of
o thelr ha.rdne..s. It was con«aluded ‘that Cr, Ti, Mo and'W usually replace atoms of
£ 1“A1'in the orystel lattice of Ni sub 3 Al. .Iattice constants and phases of éach .. El
1 alloy were determined. The:addition of a third compohent at the expense of Al pro-.; - L
.duzes the monophase alloy (Garme sup prime phase) with e crystal lattice of Ni'subl: - ER
3°A1 but with a «iifrarent :ymm constanz The replucement of Ni by ons aL‘ the S

Cardl l/j 2,
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P
;‘
additions of g third element

“, .
¢+ Ve 16, 10, 2, 1963, 236-240 - ,

j
|
TOPIC TAGS; Ni;AL compound, NizAl.7q alloy, Ni; Al-zp alloy, R M.y alloy, | )
Ni; Al-Mn alloy, NizA1-Tq alloy, Ni; A1-Cr alloy, (Ni, -Cr)s A1 alloy, Ni, (Al-Cr) : '
elloy, therme.l-expa.neion coefﬁcient, temperature dependence, B-phase, Y'-phase, I

: |
| ABSTRACT: The affect op alloying with CEVY’-UT@_O?Z:,?TE,( 31+7 .7 ‘

? V, W,end 2 on the
coefficient of therma) expansion @ of NI, Ay compoun'd_haa*ﬁe'e‘ﬁ 'E%udie'd‘in the

| |
i 3

l 1009500 range, Aoying elementg were introduceq a3 a substitute for part i

|

|

1

‘ t 1000¢ for 50 hr, Tegt
! Bpecimeng were ﬁxrnace-cooled Or water-quencheg after annealing at 1000¢ for
/min, Test re.
~ 8ults showed that all alloying elementsg except Cr decreased (04

CIA-RDP86-00513R000101920009-9
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At temperatures up to 3000, the effectiveness of the salloying elements in re-:
ducing o decivased as the value of ¢ of the alloying elements increased, i.e,,
Pa, 2r, V, Mn, ™, The nature of the change depended also on vhich component
was replaced by the alloying element, For exemple, & partial substitution of
Cr for Al decreased the ¢ of the alloy, while substitution of Cr for Wi ine-
creased ¢, promoting formation of a second, NiAl-bage f-phase, A partial sub-
stitution of W or Mo for AL in Ni Al also decreased the ¢ of the compound, In
single-phage alloys and, probably, in alloys with a low content of the second
phese, the coefficient ¢ increased linearly es the temperature increased to
6C0~TOOC except in the 48C==550C range, where it decressed by about A
0,4=1.0 x 10°° per degree, Above 600—T00C, the temperature dependence of @
becomes nonlinear in all alloys except those with Ta or Zr addition, In the
single-phase alloys the magnitude of o and its temperature dependence remained
practically the same for srecimens water-quenched or furnace-cooled from 1000C, "|:
Two-phase alloys behaved differently, The typicel temperature dependence of
the o of & two-phase alloy.is shown in Fig, 1 of the Enclosure, An’ increase
ir. the a of more rapidly cooled specimens in the 850--950C range can be ex~-
plained by the disordering of the p-phase, while a sharp drop in the o of - .
quenched specimens at 40CC and a subsequent increase at 550—575C are probably
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